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ANCHOR FOR SAFETY ROPE 



TECHNICAL flELD 



This invention relates to safety harness systems and more particulariy to devices 
for securing a safety rope to a building. 

5 BACKGROUND ART 

At present there are available safety harnesses and ropes which are intended to 
t>e secured to a structure so that rf the wearer of the safety harness falls, their fall 
wfH be halted by the safety rope. However ttie integrity of ttie entire system relies 
on the rope being secured to an anchor point whidi can take the foading applied 
10 by a falling person. Such a load may be of the order of 22,000 N (equivalent to 
the weight of about 2.2 tonnes). 

Most buildings or buildings under construcfion do not have any suitable anchor 
points, which may lead to a false sense of security if a safety harness is worn 
and attained to an inappropriate anchor point, or vwrkers not wearing safety 
IS harnesses, 

A further prol>lem is that the building structure and in particular Ihe roof stmcture 
IS covered once ttie buBding is complete, and so it is not possible to attach a 
safety rope to the l>uading's stnjcture once finished* 

DISCLOSURE OF THE INVENTION 

20 In an attempt to overcome some of the disadvantages of the prior art, the 
invention in one broad form provides an anchor device for a safety rope, the 
anchor device induding: 

receiving means for receiving a safety rope; and 

securing means for securing the receiving means to a building's strucUire. 



25 The receiving means may t)e a dosed ring or a ring with a movable section or an 
Incom|>iete rmg or stmBar. 
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Preferably the anchor device includes a deformaWe porSon whi^ deforms under 
a load* 

Preferably the receiving means is spaced from the seoiring means. 

Preferably the receiving means is mounted on a rod or tube. The rod or tube 
preferably plastically deforms when subject to a predetermined toad. 

Preferably the rod or tut>e has a tapered section witti the smaller cross-section 
nearer to the receiving means than the larger crosS'Sectk>n. 

Preferably the device includes a mounting for attaciiment to a Ixiliding and ^e 
mounttf^g has more than one location to receive tt» securing n^ns. 

Preferably tiie device includes a ring mounted on one end of soHd rod which 
inoieasee in diameter away from the ring. The free end of fiie rod is preferably of 
constant diameter and is Ihreaded to screw Into a suitable threaded hole. 

The hole Into which ttie rod screws Into may be mounted on a separate mounting 
which in turn in secured to the building structure or the rod may screw Into a 
threaded hole on the building structure itself. The mounSng may be such that the 
rod passes through the structure and sandwiches the stnicture between &ie rod 
and the mounting. 

The device preferably Indudes an auxiliary locldng nut and ttie rod is threaded so 
ttiat when fully inserted a portion of the threaded section remains exposed and 
the locking nut is secured on the rod on this exposed portion to bear tightly 
against the mountmg or struc^re. 

Preferably the ioddng nut deforms under a predetermined load applied to the 
receiving means. 

Preferably length of the rod is such that vfhen secured to a roof truss, the rod 
may extend through any roof dadding so ttiat the rec^r^ means ^ctends 
above the roof dadcfing. 
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The Invention ^so indudes within its scope a bean^ or tnjss or ^n^r having 
rnean^ for receiving tfie anchor device* 

The means may be one or more apertures or slots through which the securing 
means passes to engage a fixing means. The fbdng means may be a nut or dip 
which engages the securing means of the anchor device, if a dip is utilised, 
preferably it engages the beam or tmss to be retained thereon in tiw absence of 
the anchor device. 

Alternatively, the means for receiving may t>e one or more apertures or recesses 
In which the securing means engages. In one form, these may be threaded 
lx)res Into vy^ich a ttireaded portion of the securing means engages witt^. 
Attemafivefy, the aperture may be unthreaded with a retaining mechanism, such 
as a spring loaded bail or tooth, to engage part oifhe securing means when 
inserted into the aperture. 

In a preferred form» the beam is provided with a series of threaded apertures into 
which a threaded rod of the anchor device is screwed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention wll be better undersbx)d from the foBowing non-finuting description 
of preferred entf^odtmentsi of the invention and the drawings In whidi; 

Figure 1 is an end ^riew of a first embodiment of ttie invention in situ. 

FiguiB 2 is a side view of the figure 1 embodiment in situ* 

Figure 3 Is an exploded view of the figure 1 embodiment 

Figure 4 is a side view of the figure 1 embodiment mounted on the apex of a roof 
slnjcture* 

Rgure 5 is a side view of ttte figure 1 device mounted on a horizontal beam- 

Figure 6 is a side \4ew of a second embodiment of invention }fM% a di^^nt 
mounting. 
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Figure 7 is an end view of ihe figure 6 embodiment. 

Figure 8 fe an end view of a third embodiment of fite Invention. 

Figure 9 is a skJe view of a fourth embodiment. 

Figure 10 is an exploded view of the figure 9 embodiment 

Figure 1 1 shows a fifth embodiment of the Invention. 

Figure 12 shows a cross-section of the figure 1 1 embodimenL 

Figure 13 shows a sbcth erabodiment 

Figure 14 shows a side view of the figure 13 embodiment 

Rgure 1 5 shows a side view of a roof taiss incorporafing the inventive concept 

Refening to figures 1 to 6, the anchoring de\^ce 10 comprises a ring 12, a rod 14, 
a lock nut 16 and a mounting 18* The ring 12 is secured to one end of the rod 16- 
The ring 12 and rod 14 nr*ay be formed integralfy or may be separate pieces 
welded together. The mounting 18 is preferably made of aiumfnium. Preferably 
they are i>oth of stainfess ^eeL The rod is tapered at 20 and increases in 
diameter ffom at)out 8mm adjacent the ring 12 to about 13-7mm about 90mm 
from the ring. The taper may increase to a larger cfiameter, if desired. Preferably, 
HtB angle of the taper remains the same. The rod then has a constant diameter 
porUon 22 to Hs free end. A portion 22 of ^ constant diameter secSon is 
threaded. The constant dianr^ter portion 22 is pr^erabfy about 60mm in lengUi 
with the threaded porSon 24 about 40mm in length. The tock nut 16 has an 
internal bore 26 threaded so as to receive the ttireaded portion 24 of the rod 14. 
The bore 26 may be threaded over only part of its iengtfi. 

11^ mounting 18 comprises a central receiving blodc ^ and two side vmgs 32, 
which are pivotaity nraunted on the block 30 by piris 34. Badi of the wings 34 is 
provided vWth a series of holes 36 through whidi bolts or screws may pass. 

The block 30 is provided with three rece{\4ng bores 38a, 38b^ 38c^ic^ are 
dreaded and sized to receive the threaded portion of rod 14. The central bore 
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38a is perpendicufar to rods 34 v^iist bores 38b and 38c are paraSel to rods 34. 
tf d^red bores 38b and 38c may be one bore extending through the block 
30- The top surface 40 and side surfaces 42 are planer and perpendicular to Vtxeir 
respecfive bore. 

Referring to figure 1 , in thJs mounting configuration the rod 14 Is screwed into 
bore 38a and the side wfngs 34 pivoted to lie on either sfde of a roof tniss 39. 
Bolte 42 are passed through bores 36 and corresponding holes in the roof truss 
and secured with nuts 44 to secure the mountir^ to toe roof truss 39, 

Referring to figure 4, the device has been rotated by 90^ and the wngs 34 now 
lie on the top surface of the roof truss 39. Wood screws may be screwed through 
the bores 32 into the truss to secure the device instead of bolts. 

Referring to figure 5, tfie rod 14 is screwed into the side aperture 38c and the 
mounting is posftioned on a vertical side face of a iongitudinaliy extending beam 
50. Again, vs/ood screws (not shown) may be used to seoire the device to the 
beam 50. Obviouslyt the device in this configuration may be attactied to a 
horizontal surface. 

As can be seen in figure 5 the rod 14 may extend Qirough an aperture in a roof 
cladding 52 so that the ring 1 2 is exposed even alter the roof cladding has been 
atta<^ed. A weather seal 54 is provided to prevent ingress of water through the 
aperture. The same applies to the configuration of figures 1« 2 and 4, in ttiat a 
roof cladding may be placed on the roof and the ring left ejq^osed* When adding 
the roof cladding 52, a hole is drilled, the rod 14 removed from mounting 18, 
passed through the hcrie and then reattached to the mounting 18. 

Figure 6 and figure 7 show an embodiment with a different mounting 60. The ring 
12, rod 14 and locking ring are unchanged. 

The mounting includes an inversed L-shaped plate 62 prcwded vM\ apertojres 64 
in arm 65 and two aweaded mounting points 66, 68 for reccing the rod 14 elttier 
parail^ or perpendicular to arm 65, These mounting poinis 66 may be a nut 
w^ed to arm 65 or am 67. 
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The mounting 60 may be aSadied to a roof truss 70 with holts 72, as in figure 7 
orvfUh wood screws. If botts are used, preferably a pressure plate 74 is used on 
the other side of the truss 70. 

Figure 8 shows an embodiment in which wings 80 are curved to enable mounting 
on a tube or rod of circular oross-section. All other parts are unchanged. The 
curvature of wings SO is chosen to match that of the rod or tube and different 
wings* 80 may be used for different sized tubes or rods. 

Figures 9 and 1 0 show a further variation of the device In which an extended rod 
90 is intended to be direcUy mounted on a roof truss or beam 92 or similar , 

The tapered portion 94 of a rod 90 Is the same size as for the earlier 
embodiments but the threaded portion 96 is much longer. This portion 96 may be 
as long as necessary so as to extend through a bore hole 98 in tt^e beam 92* A 
threaded retaining disc/pressure plate 100 is provided Into whirfi the free end of 
the rod 92 is screwed. A washer 102 is also preferably sandvWched between the 
lode nut 18 afKi file i>eam 92 so as to spread any load transmitted trough the 
fock nut 18, The device of inures 9 and 10 may also be attached to a wall or a 
roof strucbire of sufficient strength. 

Figures 1 1 and 12 show a truss or beam 110 adapted to direcfly receive the 
threaded rod 14 into a ttireaded aperture 12* The rod 14 may be screwed direcHy 
into the aperture and lodced in place vM\ the lock nut 18« The tiireaded aperture 
may be formed direc^y in tiie beam 1 10 or it may l>e a threaded insert. The 
shape of the beam is not important and other shapes may be used* Whilst figure 
1 1 shows the threaded rod 14 extending downwards from tlie aperture 112, fcis 
is rK^ essential. 

FigureslSand 14 show a retaining dip 120 for attachment to the beam llOof 
figure 12, The dip has a retaining groove 122 which is sized to receive the lower 
portion 124 of beam 1 10. Preferably the groove has an extension 126 vMch 
engages the surSace 128 to retain the dip 120 on ^e beam 110. 
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The upper part of the dip 120 has a threaded aperbire 130 sized to receive the 
threaded end of the rod 14, whidi passes through an overske and unthreaded 
bore or slot in the beam 110. 

Figure 15 shows a roof fttiss made according to the l>eams of figures 12 or 14 
with the anchor devices of figures 1 1 and 12 and/or Jiguras 13 and 14 attadied. 

The operation of the anchor devices of all the embodiments is basicaHy the same 
and wfll be described with reference to the figures 1 to 5 device. 

VJhen a safety rope 8 Is attached to t>oth the ring 12 and a user, ft Is normally un- 
ten^oned arjd the ler^ of rope ts greater than the distance between the ring 12 
and the user. If the user loses their grip and falls, InitiaUy they are unrestrained 
un^i the rope 8 Is puRed t^ht At this point the person may ii^ve a considerable 
velocity which must be stopped by applying a force to that body via the rope 8 
and the anchor device. The rope 8 may stretch a little or have sewn secfions 
which unravel to reduce the impact, but despite tf>is the accelera&>n and hence 
forces created in the rope and on the anchoring device 10 are high. 

The forces tend to be applied perpendicufar to the axis of ^ rod 14 and if ^e 
bendmg forces are l>eIowthe plastic limit, the rod 14 deforms eiasticatly* If the 
bending forces are above ihe elasfic limit the rod 14 commences to deform 
plastically* Because tiie rod 14 is tapered, the weaicest part of the rod 14 is the 
section adjacent the ring 12, Thus this portion bends. However in bending toward 
the direction of the ^pMed force ^e bending moment on that section Is reduced 
and so, as the force Increases the entire rod progressively bends, from the ring 
12 to the constant diameter section 22. 

if fte forces are stilf hight the rod 14 starts to bend at the junction 9 of the lock 
nut wth the surface 40. As the rod bends about junction 9. the cone shaped 
sheath 1 1 of the lock nut 18 will be bent out of shape by the bend'ir^g rod. 

Finally, if »ie impact is sufficiently high the tapered secfion 20 of ttie rod 14 wili 
be straightened by the appBed force so as to extend in the direction of the force. 
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it win be appreciated that by providing a rod 14 and lo^ nut 18 which 
progre$$ive)y bend, the eneigy of the fell may be disspated by woridng of more 
metaL VJMst a rod 14 of constant cross-secton is wr&hin the scope of tt>e 
invention, it wfli be appreciated that a constant cross-secQon rod witf b^d only at 
the point furthest from the applied load - at the junction with the mounting surface 
40. Bending along the rod will not occur and so a larger size rod would be 
required. 

It will be appreciated that, as shown by the emt3odin>ents, that ^e $pe(^c type of 
nnounting portion of the device Is not essen^al to file working of the invention and 
that the device may be mounted directly on a roof beam or truss or via a 
mounting bradcet Obviously the mounting bracket or sin^ar must not fall under a 
load less ^an will be applied by a falling person. 

It wis t>e appreciated Itiat many modifications and variafions may be made to the 
embodffnents descra>ed herein by ttiose skilled in the art wtHiout departing *rom 
the spirit or soope of ti>e inM^tion* 

INDUSTRIAL APPUCABJLITY 

it w2l be appreciated by one skilled in the art that tiie anchor device of the 
present invention represents a significant advance in the art and is capable of 
providing increased safely compared to the prior art 



